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Azolylmethyloxiranes, their preparation and their use as 

drug s — 

The present invention relates to novel azole 
compounds, processes for their preparation, therapeutic 
agents which contain these compounds and can be used as 
antimycotics, and their use in the treatment of disorders. 

A large number of antimycotic agents, eg. micona- 
zole (German Laid-open Application 00S 1,940,388), is 
known. Their actions are not always satisfactory (Chemo- 
therapy 22, (1976), 1; Dtsch. Apoth. Ztg. 118 (1978), 
1,269; and Z. Hautkr. 56 (1981), 1,109). It has also 
been disclosed that azole compounds, eg. azo ly Imethy l- 
carbinols or azolylmethyl ketones (German Laid-open 
Application DOS 2,431,407 and French Patent 2,249,616), 
can be used as fungicides. 

It is an object of the present invention to pro- 
vide novel and more active antimycotics and fungicides. 

We have found that this object is achieved, and 
that compounds of the formula I 



20 



\, N N-CH--C-CH-B 

2 \/ 
0 



where A and B are identical or different and are each 
alkyl of 1 to 4 carbon atoms, naphthyl, biphenyl or 
phenyl, and the phenyl radical can be substituted by 
halogen, nitre, alkyl of 1 to 4 carbon atoms, alkoxy of 
1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon atoms, 
phenoxy or phenylsulf onyl , and Z is CH or a nitrogen atom, 
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and their physiologically or pharmaceutical^ acceptable 
or plant-to Lerated addition salts with acids, possess 
good antimicrobial, in particular ant i my cot i c, properties 

The novel compounds of the formula I contain 
chiral centers, and are obtained in general in the form 
of racemates or as diastereomer mixtures of the erythro 
and threo forms. The erythro and threo d i a s t e r eoroe r s of 
the novel compounds can be separated, for example, by 
utilizing the difference in their solubilities, or by 
column chromatography, and can be isolated in pure form. 
Individual enantiomers can be obtained from such pure dia 
stereomer pairs by a conventional method. Both the pure 
diastereomers or enantiomers and the mixtures thereof 
which are obtained in the synthesis can be used as anti- 
microbial agents . 

A and B are each, for example, methyl, ethyl, 
propyl, isopropyl, butyl, sec. -butyl, isobutyl, tert.- 
butyl, naphth-1-yl, naphth-2-yl, p-biphenyl, phenyl, 
2-chloropheny I, 3- c h I o r opheny 1 , 4-c h lor opheny I, 4-fluoro- 
phenyl, 4-bromopheny I , 2 ,4-d i ch loropheny I , 3 ,4-di ch lo ro- 
phenyl, 3 , 5-d i ch loropheny I, 3-c h I o ro-4-met h y I ph eny I , 

2- methoxypheny I, 3-met hoxypheny I , 2 ,4-d i met hoxy pheny I , 
3,4-dimethoxypheny I, 4-me tho xypheny I , 4-ethoxyp heny I, 
4-tert .-butoxypheny I, 4-me t hy Ip heny I , 4 -e t h y I ph eny I , 
4-isopropy Ipheny I, 4-tert .-buty Ipheny I, 4 -p he no xypheny I , 

3- phenoxyphenyl, 3 -n i t rop h eny I , 4-n i t ropheny I , 3-tri- 

f luoromethy Ipheny I, 4-t ri f luoromet hy Ipheny I or 4-phenyl- 
sulf onylphenyl, preferably methyl, tert. -butyl, phenyl, 

4- chlorophenyl, 4-bromopheny I , 2 ,4-d i c h I o r op h eny I or 
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4-tert.-butylphenyl. 

Acids which are preferably used for the formation 
of physiologically tolerated salts include hydrohalic 
acids, eg. hydrochloric acid and hydrobromic acid, in 
particular hydrochloric acid, with which the novel com- 
pounds form salts which crystallize particularly readily; 
further examples are phosphoric acid, nitric acid, sul- 
furic acid, monofunctional and bifunctional carboxylic 
acids and hydroxycarboxylic acids, eg. acetic acid, oxa- 
lic acid, maleic acid, succinic acid, fumaric acid, tar- 
taric acid, citric acid, salicylic acid, sorbic acid and 
lactic acid, and sulfonic acids, eg. p- to luenesu I f on i c 
acid and naphthalene-1 ,5-di sulfonic acid. 

The novel compounds of the formula I can be pre- 
pared by a process wherein 
a) a compound of the formula II 



L-CH 2 -C-^H-3 
0 



where A and B have the above meanings and L is a leaving 
group which can undergo nucleophilic substitution, is 
reacted with e compound of the formula III 



f \-We ..... 
N=z/ C11I) ' 



where Me is hydrogen or a metal atom and Z is CH or a 



12Q4117 



- 4 - 



0.2. 0050/35922 



nitrogen atom, or 

b) a compound of- the formula II, where A and B have the 
above meanings and L is hydroxyl, is reacted with a com- 
pound of the formula IV 

O-'-O 

where Z has the above meanings and Y is carbon or sulfur, 
or 

c) a compound of the formula V 



rJ*|-CH 2 -C-CH-B (v) 



where Z, A and B have the above meanings, is epoiidized, 
or 

10 d) a compound of the formula VI 



f >J-CH 2 -C0-A • 
N=a/ (VI) , 



where Z and A have the above meanings, is reacted with a 
compound of the general formula VII 

R 1 



S<°>n CH - B (Vii) , 

R 2 ^ 



where B has the above meanings, R 1 and R 2 are identical or 
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different and are each methyl or phenyl., and n is zero 
or one, and, if desired, the resulting compound is con- 
verted to its salts with physiologically tolerated or 
plant-tolerated acids. 

If Me is hydrogen, reaction a) is carried out in 
the presence or absence of a solvent or diluent, with or 
without the addition of an inorganic or organic base or 
of a reaction accelerator, at from 10 to 120°C. Pre- 
ferred solvents or diluents include ketones, eg. acetone, 
10 methyl ethyl ketone and cyclohexanone, nitriles, eg. 
acetonitrile, esters, eg. ethyl acetate, ethers, eg. 
diethyl ether, tet rahydrof uran and dioxane, sulfoxides, 
eg. dimethylsulfoxide, amides, eg. d ime t hy I f or mam i de, 
dimethylacetamide and N-raethy Ipyrrolidone, and sulfolane, 
as well as mixtures of these. 

Examples of suitable bases, which, if appropriate, 
may also be used as acid acceptors in the reaction, are 
alkali metal hydroxides, such as lithium hydroxide, 
sodium hydroxide and potassium hydroxide, alkali metal 
20 carbonates, such as sodium carbonate, potassium carbon- 
ate, sodium bicarbonate and potassium bicarbonate, an 
excess of the 1 ,2,4-t r i azo le, pyridine and 4-d i met hy I am i no- 
pyridine. However, it is also possible to use another 
conventional base. 

Preferred reaction accelerators are metal hal- 
ides, eg. sodium iodide or potassium iodide, quaternary 
ammonium salts, eg. t e t r abu t y I ammon i urn chloride, bro- 
mide or iodide or benzyl t r i e t hy lammon i urn chloride or 
bromide, and crown ethers, eg. 12-crown-4, 15-crown-5, 
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18-crown-6, d i be nzo-1 8-c rown-6 or di eye Lohexano-1 8-c rown- 
6. 

The reaction is carried out in general at from 
20 to 150°C, under atmospheric or su pe r a t mo s p he r i c pres- 
sure, either continuously or batchwise. 

If Me is a metal atom, reaction a) is carried 
out in the presence or absence of a solvent or diluent 
and with or without the addition of a strong inorganic 
or organic base, at from -10 to 120°C. Preferred solvents 
1 o or diluents include amides, eg- di me t hy I f o rmam i d e , 

di et hy If ormam i de, di met hy la cet ami de, diethylacetamide, 
N-met h y Ipy r ro I i done and hexamet hy Iphosph orot r i ami de, sul- 
foxides, eg. di me t hy I su I f ox i de , and sulfolane. 

Examples of suitable bases, which, if appropri- 
ate, may also be used as acid acceptors in the reaction, 
are alkali metal hydrides, such as lithium hydride, sod- 
ium hydride and potassium hydride, alkali metal amides, 
such as sodium amide and potassium amide, and sodium 
tert.-butoxide, potassium tert.-butoxide, lithium -tri- 
20 pheny Imet hy I, sod i um-t r i pheny I met h y I, pot ass i um-t r i pheny l- 
methyl, naph t h a I ene- I i t h i urn, naphthalene-sodium and 
naphtha lene-potassium. 

Suitable diluents for reaction b) are polar org- 
anic solvents such as nitrites, eg. a cr»t on i t r i I e, 
sulfoxides, eg. d i me t h y L s u I f o x i de , formamides, eg. dime- 
thyl f o r mam i d e , ketones, eg. acetone, ethers, eg. diethyl 
ether or te t rahyd rof ur an, and in particular chlorohydro- 
carbons, eg. methylene chloride or chloroform. 

The reaction is carried out in general at from 0 
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to 100°C, preferably from 20 to 80°C. Where a solvent is 
used, the reaction is advantageously carried out at the 
boiling point of the particular solvent. 

In carrying out process b) , about 1 mole of car- 
bonyl-bis-1-<1,2,4-triazole) or carbonyl-bis-1-imidazole, 
or 1 mole of su I f ony l-b i s-1 - (1 ,2 ,4-t r i azo le) or sulfonyl- 
bi s-1 - i mi dazo le, is preferably employed per mole of the 
compound of the formula II where L is OH, or the sulfo- 
nyl-bis-1-C1 ,2,4-t r i azole) or suit ony l-bis-1-imidazote 
10 is produced in situ- To isolate the compounds of the 

formula I, the solvent is distilled off, the residue is 
taken up in an organic solvent, and the solution is 
washed with water. 

The novel starting compounds II are obtained by 
epoxidizing the corresponding olefins IX: 

L-CH 2 -CA=CK-3 (ix) 

Ccf. G - Dittus in H ouben- Wey l-Mu 1 1 e r, Methoden der 
organischen Chemie, Georg Thieme Verlag, Stuttgart, 1965, 
Volume VI, 3, page 385 et seqJ. 

The compound IX is prepared by halogenating or 

20 oxidizing an olefin of the formula X 

H 3 C-CA=CH-B <X> 

at the allyl position, by a conventional method. 

Suitable halogenating reagents are N-chlorosuc- 
cinimide and N-b r omos uc c i n i mi de in h a I oh y d r o c a rbon s , 
such as carbon tetrachloride, t r i ch lo roe t hane or methy- 
lene chloride, halogenation being carried out at from 20 
to 100°C. Allyl oxidation is carried out using a per- 
ester, such as tert. -butyl perbenzoate or tert. -butyl 
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peracetate, in the presence of a heavy metal salt, eg. 
copper(I) chloride or copperCI) bromide, in an inert sol- 
vent at from 10 to 100°C. 

The resulting allyl halide or alcohol IX is then 
converted to the corresponding epoxide II where L is 
halogen or OH. To do this, IX is oxidized with a peroxy- 
carboxylic acid, eg. perbenzoic acid, 3-ch Lo rope rbenzoi c 
acid, 4-nitroperbenzoic acid, monope rph t ha I i c acid, per- 
acetic acid, perpropionic acid, permaleic acid, monoper- 
10 succinic acid, perpe Largoni c acid or trif luoroperacetic 

acid, in an inert solvent, preferably a ch lorohydrocarbon, 
eg. methylene chloride, chloroform, carbon tetrachloride 
or di ch loroethane, or if appropriate even in acetic acid, 
ethyl acetate, acetone or di me t h y I f ormami de, in the pre- 
sence or absence of a buffer, eg. sodium acetate, sodium 
carbonate, sodium bicarbonate, disodium hydrogen phos- 
phate or Triton*B. The reaction is carried out at from 
10 to 100°C, and, if necessary, is catalyzed, for 
example with iodine or sodium tungstate or by means of 
20 light. Oxidation may also be carried out using an alka- 
line solution of hydrogen peroxide (about 30* strength) 
in methanol, ethanol, acetone or acetonitrile at from 25 
to 30°C, or an alkyl hydroperoxide, eg. tert. -butyl 
hydroperoxide, with the addition of a catalyst, eg. sod- 
ium tungstate, pertungstic acid, molybdenum hexacarbonyl 
or vanadyl a c et y I a ce t ona t e . Some of the above oxidizing 
agents can be produced in situ. 

While the resulting epoxy halide II, where L is 
halogen, can be directly reacted further according to 



* Trademark 



1204117 



- 9 - 0-2- 0050/35922 

process a), the corresponding epoxy alcohol II, where L 
is OH, is reacted with a compound of the formula IV 
according to process b), or is converted to a reactive 
ester, which is then reacted with a compound III accord- 
ing to process a). 

The ester which is reacted with III is prepared 
by a conventional method CHoube n- Wey L - M S 1 1 e r , Methoden 
der organischen Chemie, Georg Thieme Verlag, Stuttgart, 
1955, Volume 9, pages 388, 663 and 671). Examples of 
such esters are methanesulfonates, t r i f luo romethanesu l- 
fonates, 2,2 ,2-t ri f luo romethanesu If onates, nonafluoro- 
butanesulfonates, 4-me t hy Ibenzene su If ona t es , 4-bromoben- 
zenesulfonates, 4-n i t robenz enesu L f ona t es and benzene- 
sulf onates . 

The compounds X, some of which are unknown, can 
be prepared by a conventional olefin synthesis (Houben- 
Weyl-Muller, Methoden der organischen Chemie, Georg 
Thieme Verlag, Stuttgart, 1972, Volume V, 1b). 

Process c) is carried out by a procedure similar 
to the epoxidation of the compounds IX. 

Some of the starting compounds V are known 
(German Laid-Open Application 00S 2,549,798). Those 
which are not known can be prepared by a method described 
in that pubLication. 

In process d) , according to the invention, a 
known azolyl ketone (for example, one which is disclosed 
in German Laid-Open Application DOS 2,063,857) of the 
formula VI is reacted with a sulfur derivative of the 
f ormu la VII. 
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The alkylidenesulfuranes- VII (where n is 0) and 
the oxysulfuranes VII (where n is 1) are prepared in 
situ by a conventional method (for example as described 
by H . 0. House in Modern Synthetic Reactions, 2nd Edition, 
W. A. Benjamin, Henlo Park 1972, page 712 et seq.). A 
compound VII is reacted with an azolyl ketone VI in an 
inert solvent, preferably an ether, eg. diethyl ether, 
tetrahydrofuran or a mixture of these, or in a hydrocar- 
bon, eg. pentane, hexane or petroleum ether, at from 

-10 -78 to 30°C. 

The resulting compound of the formula I is iso- 
lated by a conventional method, if necessary purified, 
and if desired reacted with an acid to give a salt. 

Surprisingly, the azote derivatives according 
to the invention exhibit good antibacterial and anti- 
mycotic in vitro activity, as well as better therapeutic- 
ally useful in vivo activity, in particular against der- 
matophytes and Candida, than conventional formulations. 
The active compounds according to the invention thus 
20 represent a- valuable enrichment of the art. 

The action against dermatophytes, bacteria and 
protozoa can be demonstrated by a method as described, 
for example, by P. Klein in Bakteriologi sche Grundlagen 
der chemotherapeutischen La bo r a t o r i urns p r a x i s , Springer- 
Verlag Berlin, 1957. The action against yeasts, which 
is surprising, was demonstrated in the pseudomy c e I i urn and 
m ycelium phase tests with Candida albicans (cf. German 
Laid-open Application DOS 3,010,093). The minimum 
inhibitory concentration (MIC) reached in the agar 



120411? 



- 1 1 - O.Z . 0050/35922 

dilution test was determined. The results are summarized 
in Table 1 . 
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In the guinea-pig trichophytosis model (Tricho- 
phyton mentagrophy tes; cf. Hef fter-Heubner: Handbuch d. 
exp. Pharmakologie, Vol. XVX/IXA), too, the novel com- 
pounds, when applied externally, exhibit a better action 
than comparative substances. 

The novel substances are also active when admin- 
istered orally, as can be shown from the treatment of 
experimental candidosis in the mouse. For this purpose, 
groups of 10 mice weighing about 20 g each were pre- 
10 treated for 2 days, each mouse receiving 50 mg/kg of 

hydrocortisone intramuscularly, in order to ensure that 
they had been infected. The mice were then each infected 
intravenously with 500,000 Candida albicans germs, after 
which they each received, twice daily, 100 mg/kg of the 
substances to be tested, this dose being administered 
orally over a period of 4 days. 

In addition to the infected group and the 
untreated control group, further groups were each treated 
with a reference substance for comparison. As a result, 
20 the test substances had better DC 5Q values than the ref- 
erence substances. 

In the experimental vaginitis model with Candida 
albicans in the rat, complete elimination of the infec- 
tion was achieved after oral administration or local 
treatment using low therapeutic doses of the test 
substances . 

The novel compounds are therefore particularly 
useful for the treatment of fungal infections in humans 
and animals by oral administration or external application. 
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Examples of fields of indication in humans and 
animals are dermatomycoses, de rma tophy toses and system- 
mycoses, in particular those caused by dermatophytes, eg. 
species of the genera Epidermophyton, Microsporum and 
Trichophyton, yeasts, eg. species of the genera Candida, 
and molds, eg, species of the genera Aspergillus, Mucor 
and Abs i d i a . 

The compounds can be used alone or together with 
other conventional active compounds, in particular 
10 antibiotics. 

The chemotherapeut i c agents or formulations are 
prepared in a conventional manner, in particular by mix- 
ing an appropriate dose with the conventional solid, 
semi-solid or liquid carriers Or diluents and the conven- 
tional pharmaceutical auxiliaries, in .accordance with 
the desired route of administration (cf . H. Sucker et 
al., Pharmazeutische Technologies Th i eme-V e r L a g , 
Stuttgart, 1978) . 

Examples of suitable formulations are tablets, 
coated tablets, capsules, pills, aqueous solutions, sus- 
pensions and emulsions, and, if appropriate, sterile 
injectable solutions, non-aqueous emulsions, suspensions 
and solutions, ointments, creams, pastes, lotions, etc. 

The therapeutically active compound is preferably 
present in the pharmaceutical formulation in a concen- 
tration of from C.5 to 90% by weight, based on the total 
mi xture. 

To achieve the desired results in the case of 
oral administration either in human or in veterinary 



20 
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medicine, the active compound or compounds can be admin- 
istered in general in amounts of from about 1.0 to about 
10.0, preferably from 2 to 6, mg/kg of body weight per 
day, preferably in the form of several single doses. 
However, it may be necessary to deviate from the stated 
doses, and to do this as a function of the nature and 
severity of the disorder, the type of formulation and 
the route of administration of the drug, as well as the 
period or interval between administrations. Thus, it may 
10 be sufficient in some eases to use less than the above- 
mentioned amount of active compound, while in other 
cases the above amount of active compound has to be 
exceeded. 

The Examples which follow illustrate the invention. 
I. Preparation of the starting materials 

EXAMPLE A 

63.6 g of potassium tert.-buty late in 300 ml of 
dry methanol were introduced into a solution of 229 g of 
2,4-dichlorobenzyltriphenylphosphonium chloride in 800 ml 
of dry methanol at 10°C, and 77.2 g of 4-ch loroaceto- 
20 phenone were added after half an hour. The reaction 
' solution was refluxed for 3 hours and then cooled to 

room temperature, the precipitated salt was filtered off, 
the filtrate was evaporated down under reduced pressure, 
triphenylphosphine oxide was separated off from the resi- 
due by digesting the latter with petroleum ether at from 
50 to 70°C, and the solution was evaporated down under 
reduced pressure. 

The residue was taken up in 1 liter of carbon 
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tetrachloride, and the solution was refluxed with 81.7 g 
of N -bromosuccinimide and 4 g of 2,2 ' -azo i sobuty rod i n i t- 
rU e. When the reaction was complete, the succinimide 
was filtered off, the filtrate was evaporated down under 
reduced pressure and the residue was recrysta U i zed from 
methanol to give 73.4 g (38.8%) of Z-1 - <2 ,4-d i ch lorop he- 
ny l)-2-C4-chlorophenyl)-3-bromoprop-1-ene of melting 

point 128°C. 

EXAMPLE 8 

118 g of 2,4-dichlorobenzyl chloride were added 
dropwise to 14.6 g of magnesium turnings in 400 ml of dry 
diethyl ether, at the boil. When the reaction was com- 
plete, 77.3 g of 4-chloroacetophenone in 400 ml of dry 
diethyl ether were added, and decomposition was then 
effected with aqueous ammonium chloride solution. The 
organic phase was separated off, washed neutral, dried 
over sodium sulfate and evaporated down under reduced 
pressure, the residue was taken up in 1 liter of toluene 
and the solution was refluxed with 4 g of 4-methylben- 
zenesulfonic acid, in a water separator. When dehydra- 
tion was complete, the toluene phase was washed with 
sodium carbonate solution and water and dried over sodium 
sulfate, the solvent was evaporated off and the residue 
was recrystallized from methanol to give 107 g <71.9X> 
of E-1-(2,4-dichlorophenyl)-2-(4-chlorophenyl)-prop-1-ene 

of melting point 84 - 85°C. 

EXAMPLE C 

104 g of E-1-<2,4-dichlorophenyl)-2-C4-chloro- 
phenyO-prop-1-ene, 62.3 g of N-bromosuccinimide and 5 g 
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of 2,2'-azoisobutyrodinitri Le in 1 Liter of carbon tetra- 
chloride were refluxed, the precipitated succinimide was 
filtered off, the filtrate was evaporated down under 
reduced pressure and the residue was treated with metha- 
nol to give 91.5 g (69.4%) of Z-1 - <2 ,4-di ch lo r opheny I) - 

2- <4-chlorophenyl>-3-bromoprop-1-ene of melting point 

128°C. 

EXAMPLE D 

58.9 g of Z-1-(2,4-di ch loropheny I ) -2- (4- c h I o r o- 
phenyl)-3-bromoprop-1-ene Ccf. Example A) and 52.3 g of 

3- chloroperoxybenzoic acid in 590 ml of chloroform were 
refluxed. When the reaction was complete, the chloroform 
phase was washed acid-free with aqueous sodium bicar- 
bonate solution and water, dried over sodium sulfate and 
evaporated down under reduced pressure, and the residue 
was recrystallized from methanol to give two fractions: 

1. 41.3 g (70.2%) of 2-bromomethyl-2-(4-chloropheny l>- 
3-<2,4-dichlorophenyl)-oxi rane (isomer A) of melting 

point 98 - 99°C and 

2. 12 g (20.4%) of 2-bromomethyl-2-(4-chlorophenyl)-3- 
(2,4-dichlorophenyl)-oxi rane (isomer B) of melting 
point 93 - 95°C 

II. Preparation of the end products 

EXAMPLE 1 

A solution of 10 g of 2-b r omome t h y 1-2- <4-c h I o r o- 
phenyl)-3-(2,4-dichlorophenyl)-oxirane (isomer A, cf. 
Example 0) in 50 ml of N , M-d i me t h y I f o r mam i de was added 
dropwise, at 100°C, to a melt which was obtained from 
15.6 g of imidazole and 1.37 g of sodium methylate and 
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from which the liberated methanol had been distilled off 
beforehand. After 8 hours, the reaction solution was 
poured onto water, and the mixture was extracted with 
ethyl acetate. The organic phase was washed with water, 
dried over sodium sulfate and evaporated down under 
reduced pressure, and the residue was chromatographed 
over a silica gel column with methylene chloride/metha- 
nol (100 : 2). The pure fractions were evaporated down, 
and recrystaUized from diisopropyl ether to give 4.6 g 
10 (47.5%) of 2-(1H-imidazol-1-ylmethyl)-2-(4-chlorophenyl)- 
3-(2,4-dichlorophenyl)-oxirane (isomer A) of melting 
point 102 - 103°C. 

EXAMPLE 2 

6.2 g of imidazole and 1.3 g of sodium hydride 
(as a 50% strength dispersion in mineral oil) in 50 ml 
of N,N-dimethy If ormamide were initially taken, and a 
solution of 12 g of 2-b r omome t h y I -2- ( 4- c h lo r oph eny I ) -3 - 
(2,4-di chloropheny l)-oxi rane (isomer B, cf. Example 0) 
and 5 g of potassium iodide in 50 ml of N,N-dimethylfor- 
mamide was added at room temperature. After 8 hours, 
20 the reaction solution was poured onto water, and the mix- 
ture was extracted with ethyl acetate. The organic 
phase was washed with water and dried over sodium sulfate, 
the solvent was evaporated off under reduced pressure and 
the residue was re c ry s t a I I i z e d from diisopropyl ether to 
give 9.4 g (82.5%) of 2- (1 H-i mi dazo 1-1 -y Lmet hy I) -2- (4- 
chlorophenyl)-3-(2,4-dichlorophenyl)-oxirane (isomer B) 
of melting point 109°C. 



10 
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EXAMPLE 3 

20.9 g of 1,2,4-triaiole and 4.4 g of sodium hyd- 
ride (as a SOX strength dispersion in mineral oil) in 
150 ml of N,N-dimethylformamide -ere ini tially -taken, and 
a solution of 39.2 g of 2-b romomet hy 1-2- (4- c h lo r oph eny I > - 
3-C2,4-dichlorophenyl)-oxirane (isomer A, cf. Example D) 
and 16.6 g of potassium iodide in 150 ml of N ,H-d i met hy l- 
formamide was added at room temperature. After 8 hours, 
the mixture was worked up as described in Example 2, and 
the product was recrystallized from diisopropyl ether to 
give 31 g (81.9%) of 2- (1 ,2,4- 1 r i a zo 1-1 -y I me t hy I > -2- (4- 
chlorophenyl)-3-(2,4-dichloro P henyl)-oxirane (isomer A) 

of melting point 119°C. 

Some of the compounds listed in Table I were 

prepared by a procedure similar to that described in 
Example 1 or 2. The remaining compounds in the table 
can also be prepared as described in these Examples. 
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Examples of pharmaceutical formulations: 

EXAMPLE A 

Tablet containing 250 mg of active compound 
Composition for 1,000 tablets: 

Active compound of Example No. 3 250 g 

Potato starch 100 9 

Lactose 50 g 

Gelatine solution C4% strength) * 5 9 

Talc 10 g 

Preparat i on: 

10 The finely powdered active compound, potato 

starch and lactose are mixed, the mixture is moistened 
thoroughly with about 45 g of 4% strength gelatine solu- 
tion and then granulated to give fine particles, and the 
granules are dried. The dry granules are sieved and then 
mixed with 10 g of talc, and the mixture is pressed in a 
rotary tableting machine to give tablets. These are 
introduced into polypropylene containers which are closed 
tightly. 

EXAMPLE B 

Cream containing 1% of active compound 
20 Active compound of Example No. 3 1-0 g 

Glycerol monostearate 10.0 g 

Cetyl alcohol 4 -° g 

Polyethylene glycol-400 stearate 10.0 g 

Polyethylene glycol sorbitan monostearate 10.0 g 

Propylene glycol 6-0 9 

Methyl p-hyd ro xyb enzoa t e °- 2 S 

Deionized water, to make up to 100.0 g 
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Prepa r a t ion: 

The very finely powdered active compound is sus- 
pended in propylene glycol, and the suspension is stirred 
into a melt, at 65°C, comprising glycerol mono s t e a r a t e, 
cetyl alcohol, polyethylene glycol-400 stearate and poly- 
ethylene glycol sorbitan mono s t e a r a t e . A solution, at 
70°C, of methyl p- h yd r o xy be n zoa t e in water is emulsi- 
fied in this mixture, the emulsion is cooled, and the 
resulting cream is homogenized in a colloid mill and 
then introduced into tubes. 

EXAMPLE C 

Powder containing 1% of active compound 



Active compound of Example No. 3 1.0 g 

Zinc oxide 10.0 g 

Magnesium oxide 10.0 g 

Finely divided silicon dioxide 2.5 g 

Magnesium stearate i b q g 



Preparation: 

The active compound is micronized in a jet mill 
employing air, and is then mixed with the other compo- 
nents to give a homogeneous mixture. This is forced 
through a sieve of No. 7 mesh size and then introduced 
into polyethylene containers with a perforated top. 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined as 
follows: 

1. A process for the preparation of an azolyl- 
methyloxirane of the formula I 



where A and B are identical or different and independently 
of one another are each alkyl of 1 to 4 carbon atoms, 
naphthyl, biphenyl or phenyl, and the phenyl radical can be 
substituted by halogen, nitro, alkyl of 1 to 4 carbon atoms, 
alkoxy of 1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon 
atoms, phenoxy or phenylsulf onyl , and Z is CH or a nitrogen 
atom, and pharmaceutical^ acceptable acid addition salts 
thereof , wherein 
a) a compound of the formula II 



where A and B have the above meanings and L is a leaving 
group which can undergo nucleophilic substitution, is reacted 
with a compound of the formula III 



where Me is hydrogen or a metal atom and Z is CH or a 




A 




(II) , 




(III) , 




* ft 
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nitrogen atom, or 

b) a compound of the formula II, where A and B have the 
above meanings and L is hydroxyl, is reacted with a com- 
pound of the formula IV 

w w 

where Z has the above meanings and Y is carbon or sulfur, 
o r 

c) a compound of the formula V 



r N J><-CK 2 -C = CK-B 

(V) , 



where Z , A and B have the above meanings, is epoxidized / 
o r 

d) a compound of the formula VI 



2 

1 \ T -CHp-CO-A 

N^/ * (VI), 



where Z and A have the above meanings, is reacted with a 
compound of the formula VII 



R 1 . 



^S(O) CH-B 

n (VII), 



where B has the above meanings, R1 and R2 are identical or 
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different and are each methyl or phenyl, and n is zero or 
one, and, if desired, the resulting compound is converted 
to a pharmaceutical^ acceptable acid addition salt 
thereof . 

2. A compound of the formula I as defined in 
claim 1 and pharmaceutical^ acceptable acid addition 
salts thereof whenever obtained by a process as defined in 
claim 1 or an obvious chemical equivalent thereof. 
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